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HPLC-Q-TOF-MS/MS-based analysis of chemical constituents in Choerospondiatis fructus
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[ Abstract] Objective To apply high performance liquid chromatography-quadrupole time-of-flight mass spectrometry
(HPLC-Q-TOF-MS/MS) method in analyzing and identifying the main components in the ethanol extract of Choerospondiatis
Sfructus. Methods The ethanol extract of Choerospondiatis fructus was prepared by the refluxing methods, and the main
components in the extracts were separated by the gradient elution method with Agilent TC-Cis column (250 mm X 4. 6 mm, 5
pm) » methanol-0. 2% formic acid as the mobile phase, at flow rate 0. 7 mL/min, column temperature 30°C , and sample volume
25 pl.. Mass spectrometry was applied for the qualitative analysis under the positive and negative ion modes and ESI ion source
was used for mass spectra, V., 4.0 kV, drying gas 10 L./min, gas temperature 350°C, and nebulizer 35 psi (1 psi=6 894. 8
Pa). The main chromatographic peaks were assigned by Q-TOF. Results Forty-two compounds were identified through direct
comparison of both positive and negative ion mass data, the element composition analysis, the data of the literature and the
information from reference substances, including amino acids, organic acids, and flavonoids. Among them 17 constituents have
been firstly found in Choerospondiatis fructus. Conclusion HPLC-Q-TOF-MS/MS has the advantage of the efficient separation
ability of HPLC and highly sensitive detection of MS, and is capable of making a qualitative analysis of the main components in
Choerospondiatis fructus, which provides an evidence for study.
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Fig 1 The total ion chromatogram of ethanol extract of Choerospondiatis fructus

A: Positive mode; B: Negative mode. 1: Proline; 2: Quininic acid;
8. Tyrosine; 9: Monoglyceride citrate; 10: Chebulic acid; 11 Gallic

15: Methylcitrate; 16: Pantothenic acid; 17: Protocatechuic acid

Protocratechualdehyde; 22. Dimeric catechin; 23: p-Hydroxybenzoic acid; 24. Catechinic acid; 25:

Hydroxybezoic acid; 27: Salicylic acid; 28: 6-Hydroxy indole lactic

glucoid; 32: Methyl ellagic acid glucoside; 33: Dimethoxy ellagic acid glycosidase; 34: Hyperin; 35:

3: Malic acid; 4: Citric acid; 5: Isoleucine; 6: Succinic acid; 7: Leucine;
acid; 12: Phenylalanie; 13: Methylcitrate; 14 5-Hydroxymethylfurfural;
; 18: Comenic acid; 19: Triethyl citrate; 20: Triethyl citrate; 21:
2-Isopropyl malic acid; 26: m-
acid; 29: Ethyl gallate; 30: Scopoletin; 31: Quercetin-3-O-arab sugar-
36

Gallogen; Quercetin-3 ’-O-

rhamnoside; 37: Methylellagic acid; 38: Quercetin; 39: 3,3’-Dimethyl ellagic acid; 40: Stearic acid; 41: Dibutyl phthalate; 42: Ursolic acid

15 38
“’2 1.3
X 24 42
E 0.71 26 27
2
5 03} 4 14 21 89
E 4 i 17 | A
.1y 10 20 30 40 50 60 70 80
Time #/min

R ex
2 08t 23 24 38
X 27
= 17 21
g 0.4F 4 *
2 o02f A 11 1 B
= 00 : N ,

0 10 20 30 40 50 60 70 80

Time t/min
2 RAMBREBEFRE
Fig 2 The total ion chromatogram of the mixed reference solution
A: Positive mode; B: Negative mode. 4. Citric acid; 11: Gallic acid; 14: 5-Hydroxymethylfurfural; 17: Protocatechuic acid; 21

Protocratechualdehyde; 23: p-Hydroxybenzoic acid; 24: Catechinic acid; 26: m-Hydroxybezoic acid; 27: Salicylic acid; 35: Gallogen; 38:

Quercetin; 42: Ursolic acid
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Fig 3 MS2 spectrum of chemical constituents in Choerospondiatis fructus
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A: Monoglyceride citrate; B: Quininic acid; C: 2-Isopropyl malic acid; D;: Methyl ellagic acid glucoside; Ds: Dimethoxy ellagic acid; E:

Chebulic acid; F: Comenic acid; G: Ethyl gallate; H: Dimeric catechin; 1. Quercetin-3-O-arab sugar-glucoid; J: 5-Hydroxymethylfurfural; K.

Pantothenic acid; L: 6-Hydroxy indole lactic acid; M: Scopoletin
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F1 | RERYE HPLC-Q-TOF-MS/MS 53 #f 45
Tab 1 HPLC-Q-TOF-MS/MS analysis results of ethanol extracts from Choerospondiatis fructus

No. t/RmIin niZZe m/z ( fi;orb.) Formula Name Fragment ions

1 4.7 + 116. 069 8 7.36 Cs HyNO» Proline 70,58

2 5.0 — 191. 056 7 —2.93 CrH1205 Quininic acid* 127,93,85,59

3 5.8 - 133.014 6 —2.44 CyHgOs Malic acid 115,73,71

4 8.4 — 191. 020 9 —5.99 CsHg Oy Citric acid 111,87,67,57

5 8.7 + 132.102 1 —1.10 Cs Hi3NO2 Isoleucine 86,69

6 9.1 — 117.019 3 0.51 CiHgOy Succinic acid 92,73,65

7 9.3 + 132.102 0 —0. 35 Cs His NO2 Leucine 86,69

8 9.8 + 182. 081 2 0. 10 CoHi1 NOs Tyrosine 165,147,136,123

9 10.4 — 265.057 9 —5.15 CoHi41 0Oy Monoglyceride citrate * 173,111

10 14.8 — 355.031 6 —2.49 C11H120n Chebulic acid* 337,249,205,193,179,163,133
11 16.1 — 169.015 0 —4.29 CrHsOs Gallic acid 125,107,79

12 17.4 + 166. 085 9 2.43 Gy Hi1 NO, Phenylalanie 120,103,93,77

13 18.9 - 205.036 5 —5. 34 CrHioOr Methylcitrate 173,143,111,87

14 19.6 + 127.039 1 —0. 84 CsHs O3 5-Hydroxymethylfurfural * 109,81,59

15 20.4 — 205. 036 6 —5.83 CrH10 Oy Methylcitrate 173,143,111,87

16 26.1 + 220.118 0 —0.01 CoHi17NOs Pantothenic acid* 202,142,124,98,90,72
17 27.4 — 153. 020 4 —6. 80 C7Hs Oy Protocatechuic acid 109,108,91,81

18 29.4 + 171. 028 5 1.75 CrHgOs Comenic acid* 139,111,83,55

19 30.3 — 219. 051 6 —2.49 CsHi207 Triethyl citrate 173,111

20 30.9 — 219. 051 5 —2.03 CsHi2 0y Triethyl citrate 173,157,111,87

21 31.2 — 137.024 5 —1.86 C7HOs Protocratechualdehyde * 108,92,80

22 31.9 + 579. 149 4 0. 56 Cs0Ha6 012 Dimeric catechin* 427,409,291,289

23 34.2 - 137.024 5 —0. 40 CrHs O3 p-Hydroxybenzoic acid 93,65

24 34.5 + 291. 086 1 0. 82 Cis Hi4Og Catechinic acid 207,161,147,139,123
25 34.6 — 175.062 0 —4. 43 CrHi205 2-Isopropyl malic acid * 115,113.85,69

26 35.9 — 137.024 5 —0.40 CrHg O3 m-Hydroxybezoic acid* 93,65

27 37.5 — 137.024 5 —0. 40 CrHgOs Salicylic acid 93,80

28 39.2 — 220. 062 3 —3.25 Ci1 Hii NO, 6-Hydroxy indole lactic acid * 176,107,69

29 40.8 — 197.045 6 —0.13 CoHi005 Ethyl gallate* 169,124,99

30 42.5 + 193.049 3 1. 34 CioHg Oy Scopoletin * 178,150,137,133,122,105
31 44,7 + 597.145 1 —0.11 Ca6 Hag O15 Quercetin-3-O-arab sugar-glucoid* 465,435,303

32 46.3 — 477. 068 8 —2.74 Co1 HisOn3 Methyl ellagic acid glucoside * 315,300

33  46.6 — 491,083 1 0.09 Co2Hz0 O3 Dimethoxy ellagic acid glycosidase* 476,328,313,298

34 47.5 + 465.103 1 —0.70 C21Hz0 012 Hyperin 303,229,153,137,85
35 49.3 — 300. 999 6 —1.93 CiuHsOg Gallogen 283,245,200,173 145,117
36 49.7 + 449.108 4 —1.20 C21 Hoo Oy Quercetin-3”-O-rhamnoside 303,287,85,71

37 52.5 — 315.014 7 —0. 10 C15HgOg Methylellagic acid * 300,217

38 53.2 + 301. 0357 —0.98 Cis Hi0O7 Quercetin 179,151,121,107

39 55.2 — 329.030 5 —0. 55 Ci6H100Og 3,3’-Dimethyl ellagic acid 314,299,271

40 63.9 + 285.278 7 0. 45 CisHs5 02 Stearic acid 103,89,71,57

41 65.8 + 279.159 2 —0.33 Cis Ha2 04 Dibutyl phthalate 237,205,149,57

42 73.0 + 457. 367 4 0.53 Cs0Hug O3 Ursolic acid 322,293,179,135,107,81

* Refers to the newly discovered chemical component
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